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o ttz, mmzM (k) tcov^-cti, n 2 *mmL%^m'kbz}t^xffifcm<7)N 

[0 0 4 6] 

^ &tt#BI3 3 ?)3£j&55*«h LTT a 2 Os^T i O 2 tf>4?£ < 

^t, #-feifc£fB« (A=380nm~450nm) OU— »flf- A LK*ft& 
ft¥#ft (JBHt*P (n) RZfffimmt (k) ) Sr^tStc^i-^^tT&fpTlgi:^ 

i> o 

[0 0 4 7] 

X (4 n*k p - f if - A L Of S t: i o 1 ^ 5i\ -r - * O lEil R XI/ 
Xl4MiHJBv>& W-^-A L^Wfe^JBM (A = 380nm~450nm 
) •CJbSJir^Utt, ii&^&^fttf^T a 2 O 5 -C&*U4l - 1 2 a t m% 
L<, 2 - 1 0 a tm%t*4;H { J: t)«fiL<, ±j£53-e 
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$>Z>WLikWT i O 2 T**Ltfl - 5 a t m%T*£>& - t if^ L < , 2 ~~ 4 a 
tm%t*^It^±l)iifiL^ 0 N 2 ^v»M(i. ESCA (X^TtSi 1 

5^7tft : xp s) \,zj: n$L\&ztitz&* <dm- ?mm± 2>Zt&X-&Z> 0 

[0 0 4 8] 

^co «t -9 L 1 ffi$lJg|3 2 /^<^T7fcAlt® 1 3 affli:filtSil 

fcfcK, L 1IE&1I3 2^?>*t$fip*«l lffiiJ{;figi-^>^2lfS#ii3 lO 
*t#tLt*l 91 33iH 8M£i*14o1B:v> ZnS^Si0 2 t 
(^e;vjt=8 0 : 2 0) Srffl^v^i £rt><b, EStll^i 
&1KKn\,*BLttmLfrW-fbtL&\<*) L113 0O^#14t^#tt^M$ 

& c t a* pit g t & «k is v *ie»!Sjs £ «i«-r £ - 1 t^^ 0 

[0 0 4 93 

i4if#!2 2, ^3ilM2 4, $2itftl3 lS^lilM3 
3 <r>Wfrb LT(±, &<9T-(i£v^\ 1 nm-1 5 0nmCl€ 

Lt«*Wt4l), ^tv«bMm#MOJ?^^ 1 5 0 nmj@UtS:5e 

fiEIBf Fl^ft < ^ o 1 41 tt#f T L ^: i), KOtE^H X o T L 0 tm 
12 3^L 112^113 2C^7 7^^mt^iD-!-ti^^o 
[0 0 5 03 

ft, ^<bfMffmwifi2 2, ^3i§*<«2 4, m2mmvf-m3 iRvmi 

<7)i§«wgi^ <b & & »® *ifc* o x i> x ^i m mfom 3 3 
mfrt>%z>&mmmt-tz>m&, mw&^mmwwk^^xtmim^^j&ft t l 

WWk^&tmiYMZ^mftt LZfrlzN 2 ^^Ztifzm^z£ ^xmi&Z fix 
[0 0 5 13 
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tt£&JM&Ktttt$*&&#J**fcU -e<7)MI?(±2 Onm-2 0 0 nmC^ 
t^^fH^o «2 ltf>§SJ*j&*2 0 nra*if|^UM^tW 
t^Tl^ 2 0 0 nmj@-e*S^ mmitZ-m^mfflfffrfrZ z 

>$lzz>o mm2 i<D%mt L-rn*5F»cK5e$n*v^ -7^*v^a (M g ) 

, T;l/^-^A (Al) , (Ti) , ^DA (Cr) , $c (Fe) % =r/* 

;l/ h (Co) , -y^l/ (N i ) , m (C u) , ffiiS (Zn) , ( 
G e) , m (A g) , (P t ) > # (A u) f^fflt^CH^^o -ft 

«b |t«^V#W^tf^CH^, T^-^A (Al) 

, ^(Au),i (Ag) , ffi (Cu) XUZtih<D&&*m\<*2>Z£1)mZL 

[0 0 5 2] 

oiz&mztitz-r- itxmmi 3a^^ 

^motv^^t^P,, lx — -tf tf— A L ^r^Alfffi 1 3 afrhmMLTL OfS 

-t ft (i\ !✓ - nf \£ - A 3&?HB #t $ ft tz Ufr K It & L 0 f gftJH 2 3if:(±Ll f fill 
132 * * fr*W&W&e * & rt> £ mm-f 2> Z £ tft: § £ 0 

[0 0 5 3] 

-?-LT^IIM^«^i3V^T(i, L 113 0 ti2>m 1 SI«#M3 3 

g3 o(i^ttL^,^2M«^M3 1 Ltiiit#i3 3 x *) i>mmm 

140fg;V>Z nS^S i O 2 £<nf&&%l (^^it = 8 0 12 0) £ffi^TV>£ - <h 
**t>, SltM^-a-^ft&v* (i£v>*±, ##UHv^MML^IStt^tL^v^) LI 
130 <7>fifciM# 14 i: * £ & i <h aStfe £ & h 0 

[0 0 5 4] 
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1*3 0£?>LTL 0/12 0 KU—*f L £ *l & ^\ ^^Ji^tC^ 

$ v > , V - *f r fcf - U L & gG^fEilll Jt-C * £ E£lfl*£ X * & 
^:iotL 0^2 0 i f9t#«bn^«-^«i|iS^^ <^ftL£v> 0 LO 
JS2 0 tm-t^T-'-^c^W^Bt^iSV^T, L 113 0 (On V-*f\£- £>rfMM 

L012 0 HfSll^tifcT-'-^^^^^^Htf^ - £ tfnir <h & £ 0 

m±(iL os 2 o izttLrT-?miB*ftom&i>mmr~$> o , loi2oc 

[0 0 5 5] 
[0 0 5 6] 
[0 0 5 7] 

S3 tCTj^i" «t ^ 7n^4 0^v>t^-7'l UM7>K1 
1 b£^-f &3dt*«l 1 ^iaj^it^o [114 C^-f J: 9 fc, 

1 1 aRO f 7>Kl 1 btimJ&ZtiX^&ffiniili&Mlz. 

U > ^ffi^O&fflJjfcRftK iot, SMIH 21, |4 if mifcjg| 22, L 

o i mm 2 3 si, 52) Mt3 mnftm 2 a* mmm-t & 0 

L 0IBilflI2 3t±2«0^«RjC&R5 1, 5 2 fcoTv>& 0 
[0 0 5 8] 

@5(:/TtJ:^:, L0i20±C 9in«l«f fcttWIi * ^ tT > a - h 

L, >/*4 1 Zmm-f&ZtKX V)^ ^-/l 2 a RTF? > K 1 2 b tr^T 
i-*aw*BW l 2 ^Mt^o 
[0 0 5 9] 

m 6 «t 0 y^-y l 2 a S.^^ > K 1 2 b 
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#13 1, L1SBI1M32 (i«R£l5 1, 5 2) SO'f lilft!3 3 &J0I 
«t^o --IT*. 01lf«^:M3 3(i, fjl 1 If 3 3 <D3ii$>ftr ;bZ>m 

1?tfxJi\ 9 <J >^j££fflv^i§^ x;r^^Ht7)^> (A 

r) Rt/mmtf* (N 2 ) ^ffl^^> i: i ^ - ^7 h i: Lti^^^^b 
tr£ffl^tU£'cfc ^O^t^, 9 ii7s\ l z.&*bhm.%jf^ (N 2 ) <7)#J^-^ 

nicj:^, l i®3 o&5tj&-r2>o ±.mtmw.. MB^h, 9v >ru 

m^tetfZL HSilM3 2(±2®0*e«ISCdM5 1, 5 2«^l^^t 
[0 0 6 0] 

fit, iic/Ttj:^:, Lii3o±i:, mmmimmmz* e y 

[0 0 6 13 

-AL<D7*-JjX*L 0IEMI2 1IE§SM3 2 Ov^-fti^-a-t^T 

SEfiv- * ^Mt^. Z. tliZX V) ^ pjjm^f-^y 9 9 ZtZB.irZ> Z. t £ 
&o ifz, itmm%fe 1 0 (D L 0 lEilM 2 3 RZf/Xli L 1 Ifilifli 3 2 Ur*- ? 
£fEilL7t:|£(±, ±&OiI»K U-W- AL<D 7 *-JjxZL 0|EflM2 3 & 
CFL 1|E£1§I3 2<7)^-rtL^U^^-^-C-e<7)RM^*^^ttl-r^«l<hUJ: fK IE 
it $ tifz TV 9 )V T- 9 i S^-T Z> Z. 1 &X £ & 0 
[0 0 6 2J 

&±MWLtz£7 ^HMS^^^^^^fEilMfrl OC^^tli, L 1 Ji 
3 0^£ti£fi§ll§mW!g3 3«4h Ltifti^i^i LC*UCN 2 rt ? 

nimtKho Hli§«#fll3 3<7)±^t UTa 2 O 5 WT i O 2 <7) 

4>&< ti>~UZm^til£. frfer£STUt U=380nm~~450nm) <7)P 
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— iftf-ALK**-f (n) ^.ram^ (k) ) 
[0 0 6 3] 

^ r z ^ ^mmi&m-frfr&itmMWiVf i o n&v>T(i, l 012 0 ^-g-^tt^ 
l oie^M2 zmmt Lxm (cu) *±^fctsi«aEt>ntv"i3> ( 
s i) z^j&fttt&MmKfcmt^mmfozm^^x^&z t&h, %m-?-? 
Mtmm $atv^ mt& tr^y? wm t <d Kmm^ z +^ ^mu loo, ytm 

mm/fttkz&fcwtzffi z ttf»smt%2>o ttz^ m (cu) ziij&frt-r 

^SfL-Ii:7iK--)A (Al) , MIS (Zn) , % (Sn) , ( 
Mg) (Au) f?£jf #<7) / JXU^Ol/ZX *M£< 

[0 0 6 4] 

>k^, mmmfoi oKn-t&ftt L^mm^i^-miz^xum-r^o 

[0 0 6 5] 

)V7,t?\\^9 -ycD-m^TT^mXh^ , (a) (i 2 T m^Z^fc-f £<D^)V 

^ij/n°?->£^u (b) [t3im^^^hm^(r>^)v^\)^9 -yk^ 

L, (c) fi4 T'ff^-^^i-^it^cO/^^X^iJ/^-^^^L, (d) ii 5 T 
^iJ/^-Xi, L012 0 U^j-r&fSil&t/L 1/13 0 t^tt^EiW^Cffl 
[0 0 6 6] 

H7 (a) - (d) Ktt^^o\z^ ^/^x?iJ/^->^&v*-C(i, u-*¥\£ 
-A L<7)^Jt(if£$l/W-P w. •4 3 rBVW-PmS.U f ^/W-P b^<b&& 3 

P w>Pm>P b 
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ex je $ tl-5> o 

[0 0 6 7] 

gBH'* 7 - P w t L T ii> iotLO ISiim 2 3 X(± L 1 IfiilM 32^ 

f#J&^&l£liRSll5 1 , 5 2^§l!l!fI^i-^> J: ^ &i!5v^^Wl!£;t£*u 4 1 
F H V^7-PmS^Jg/W-P b £ Ltli, JBtftS tiT & L 0 fElifll 2 3 3ZJiL 
lte§lM3 2 ^l#tt^ilM5 1, 5 2^§S!b^L^^J:^^fg:v^^ 

1|S$1M3 2 H#x.^^6^^f^n5^^<^^ < > ISii^W - P w £l#o i— -if 
k-AL WHIfC «fc Jjnlfc $ fifc L 0 fS#im 2 3XIH1 fiSillll 3 2 t»*P £ *i 

[0 0 6 8] 

0 7 (a) H^i"J:^H, 2 Tlf^£tfM1-;£>i#£\ U-W'-AL<Dm$^ 

Zi[IliS:tcJ:oT^^^L^o ££ N ^H^#ffl#tci5v>-c(i, «ftf- a LOfeil 

Sitl»o ill, 0 7 (a) Mtf1-J:^> iSfl/^Xib^ TU T^^^t' 
[0 0 6 9] 

i/j, '<%£mm t c i H^Tii, U-^e-A L^Jt^M^W-P btc 

2 Tit ^Mt^t^, 9-*tr-ALo5iK{i, s >^*t i i j^TwrtciJ 
v^rti^FeVw-Pmci^TE^tL, 94 \ t i i frh 9 4 ^ t 1 2 i-e 

<7)J$P^ (t top) K£^Ttifefl/W-P w&ci£££*u ?-f^>?*t 1 2^ 

^?-r ^ t 13 i-t^JOT t c i c£^t(±«/-w-p b^i^^n, * 

^ y?t 1 3W.Pf tCj3V^T(±HD f 'fF^^W-PmHl57E^n^o L^oT, 
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[0 0 7 0] 

mHuicisv^rfiff nsj/w-Pmici&jg^ft, ^-f <>^*t 2 i^^^-r < 

22i -COiri ( t top) M^^^>7t23^t)^>f^>^t24it^ 
JSP^ (tip) {C&^-Ttiififl/W-P wHl^^ti, ? ^>?*t 22frh9 

<< ^ y ? t 2 3 £ -eo^fsl ( t 0 f f ) >f 5 y 7 1 24^t>?>f<>rt 
2 5i-eco^r^ (t c 1) {zis^xumm^ t 7-p bizm^^n^ 9 4<y?t 

2 5 m&Z&i^XlZmtpffl^V-PmlZtZiE.Zti&o Ltztf^X, 3Tlf-Sr£ 

fcj&-tz>m&. 9 4 \ y v t 2 1 frh 9 4 < y 7 1 2 4 £ -c^raWSn^TO <!: 

& *K ^^>^t24^f>^^>^'t25 ^-ec7)flg^^ip^^<h^^o 
[0 0 7 1] 

^^>H, H7 (c) \zi?.-$£n\z^ 4 T^£ffM-f&*|r£\ P--»fe-Aco 

isfi/^^^mti r 3 j -e-oife, ^inaswt c \ -hm\^ft-z>o Ltz 

^Hu^^v^TJi^raVw-Pm^i^^n, *>r < >?~t 3 1 frbtj < y?'t 

32i -COKBK (t top ) , ?^^^t33H^'f^>^t34i toi 
W ( t m p ) S^>f^yt 3 53J»t)^'f^/t36J T-OffiW (t | p ) 
H&^-ClifBfi^W-P wKf£££*u ^ 5 t 3 2 ri»e> * 5 >y t 3 3 
i -e^ffiM (t 0 ff) v i"fV/^t34^f>^'f^^t35i "C^KiM ( 
t 0 ff) RV*9 J < y 9* t 3 6 frb 9 J $ y 7 t 3 7 t X<DMffl ( t c j ) K 

3H^^^r/^t36J "COJWWT&ffiP^JWM <b & *9 , H^^'t36^^ 
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[0 0 7 2] 

fit, 07 (d) \Z7T,-f£o[Z^ 5Tj|^8Tft^JMtl)^ V- 
Ifpl t c i^#A£*i& 0 Lfc^oT. -7;v^-/N';i/^<7)m(±, 5 Tit- 8 Tf 

^zftm-tzm&tn^n r 2 j - r 5 j ci^$tt^> 0 ^--^tr 

- U L <7)^Jt ti, t t op (^^>^*t4H^^^>^'t42^ t'Oifl 

) ^ t m p {94 ^ y y t a 3 frh 9 j < y 7 1 a a t T<Dmm, ? << < > v t 
45^f)^^fr//t46i -e<7)^r H m) acr t 1 p <^mm ( ? >r ^ > ? t 4 7 
^f>^^r/^t4 8it^l^) n^^T(iieii/w-p wtcKsesfu *7 

WW t off (^^<>7t42^P>^^f^^t43i T'0»!W, * >f ^ y>f 
t46HN^^t47 ^"COJWM^) &TO£psj3F B 1 t c i (* >f 5 >^ t 
48^f)^^r/^'t49 *"C^»iW) Kj^Tli^g/W-P bHf£5c£*i, 

[0 0 7 3] 

san^t?- p w & & o i^-Hf tr- a l oHs#t^ iot, l o mmm 2 3Xiin 
iE$im3 2 5 1, 5 2tmmM&L, mmv&zzwvtz 

[0 0 7 4] 

H/f^^n- 110 (nliTOtt»re*»K 1, 7RLLfiM»^ 

LoaftJS*«SBji>'f7-Pwi:»^7-P bCSSt:!^?^ ffifBinaMWWK 
M<^*P^Kt c i tcjsi/^TtiU— 9 s ^-A^SJtjg^j^/W-P b ic|g:5e$n 
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[0 0 7 5] 
[0 0 7 6] 

1" ±5EL/i«t9^L liS 3 0 K(iR#frMrt J ^i*iTv*&v>7t#> (s£v^ 

fi, ^tc^v^MML^tfbtL^v^c^) , LO|2 0 t lilotSU'lC 

tfc£ $ W -Hf tf- A L J: * £ *rf\ - ft^lf -^#14 £ iifl: 

- * & mw iz is v > x ±m l tz m i k m-t' < ^ * ?o > * * - > * ffl v > *i if, < ^ 

X <7)jim Id £ v > T V - *f \£ - A L O rt ? SJg^° 7 - P b C tfcjg $ tL & <7)T% & 
[0 0 7 7] 

[0 0 7 8] 

if, L0 IBilJSI 2 3M11 fSilM 32li, *tit&J&lt 5 1 RZfmfofcfcWk 

5 2frh&&2mmmt-t&z.£aftm."e%<^ (so *± 

^^t^2ooM$lii, -n^2oo4E^lSM<7)^^BeM^tL^ ( 
C u) 1 o^iHSRjejRfc^^^s 3JS#jtfc L"C&*:fc>fcv\> 

ifc, 1 tiK-I5 2 tOlBItC, 5 i £fl|j£-f-£*t 

[0 0 7 9] 
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5 2 0-*0±^i: LTi (Cu) Srfflv^ I^M^Htv 
Dn> (Si) $:fflv>t^^7J 5 \ '**WI±^*Lt3|R5e$tL* fcO-CJifc < , Mm 

Rfi:«R5iwttfttLtr^5-^A (A l ) , (Si) , r^v-* 

A (Ge) , (C) , II (Sn) , # (Au) , E§& (Zn) , & (Cu) 

, (B) , -t^^v^a (Mg) , ^->?y (Ti) , -?yify (Mn) , 

^ (Fe) , ifV*7U (Ga) , 9 J)Vzi=.*7l* (Zr) , « (Ag) , tf^-r^ 
(B i) (Pt) ri»<bfc*f£J: *)Mtftitz~<DmA-Z±l&frt U 



T-&£ 0 1SU &«RJ£K5 1 lO'liElt-1 5 2 O-^ W±^t Lti (C 
u) $rfflv\ fl^±^aTy'J3> (Si) £fflv>*U2\ ±^<7)J:^H, 

mmz^frizmi%L^it&i&m£*M'^b-f2>z.btfx^2><DX\ ztiz^m 

-f*Ui\ 4?fc< fcfcL lfS£l§i3 2*«tf^itra5 1, 5 2t:ov»rii 
, ±IBHJfi3S*5IOJ:d^-€-0±i£55-S:«l (Cu) S^y'Ja^ (Si) 

[0 0 8 0] 

Oft^t LTZnStS i02 b<r>m&®i (^e;Wt = 8 0:2 0) Srffiv>Ti/>* 
*<otfftb Ltli, & 1 i§mf«3 3 «t 0 iifsWtv^fJCUv^, 

^#0-i"tL(i\ ±IESSJtSI*fc«> J: d Z n S <h S i O 2 b<Di&&®} (-=6^Jt = 
8 0 12 0) Srfflv>4;t^iLt», ft, $^-C<i, ^4il#i2 2S.^ 
H3lfm#m2 4 0*mKo^T(±#KI£^$ft& ^fli^r < , S i0 2 , S 
i 3N4, Al 2O3, A1N, T a O, ZnS, Ce02^ T i O 2 ^> T )V 
3- (Al) , ->'; n> (Si) , -t'J^A (Ce) , (Ti) , ffi 

i& (Zn) , (Ta) *&<r>mffl, MitM, Ifti, MWih^^ 

tit><7)$L-ky)Zm^Z>Z.b&X*£2> 0 
[0 0 8 1] 
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zbiz, ±wmmw-mzfrfrz>ytmmmfoi oiz&^xn, L012 owl 
fkTmr~$>2> l os 2 o<nmfciz^*xmmmzw^%^*w£.mm<r>mmm 

ft, frfri> t'n^iji:J:oTL0l2 0 Kit m&UW ZtiZ> 0 
[0 0 8 2] 

^ <b 1/ - *f tf - A L ri* Alt $ tL 2> , v »^ *9> & ^ifrft M O *f BilW "C ab & i)K # 
1 OO^Stl 1 Cffi^i-^^tiJf $^}0. 6mmWMitItt^^ 

5tsBsa«# 1 0 ojfcaa* 1 3 ^m-r^mmitm^m 0 . 6 mm<ov< -mm. 
h-kho Lfc^or, ^m%\z&^x \mi\ tit, DVDm<7)mmmfa<v£ 

[0 0 8 3] 

3% #A*hsa»e>«fc8«/Mif#ffigui (los) mn^itffiia^yg (lis, l 
2i, L3i, L4i - • •) (Dn t i>—o<Dmmmmiiz^zjti&it 
xmmm^mmm^mt lx, mitm^±m.^t lc^kn 2 * r &*n 

[0 0 8 4] 
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[0 0 8 5] 

[0 0 8 6] 

[#teJttm« 1 ] 

*HtJttm# 1 tli, T a 2 O 5 ICN 2 £i&f & :tC «t 4*^Rf ^<D^it 
[0 0 8 7] 

i-f. H£ : 1. 1mm, Eg: nOmmti^fJ^^-HS^T 
a 2 0 5 Yi)mz-htitz^^v 9 'J >^tt:-t 7 FL, 8 0 0 W<7>^° 

7--eX/N°-y 9 U >^*ff -9 - t tioT, S?30 nmOT a 2 OsilftH 
MU: 0 ^c)HUfflv^7t:^/N 0 -y * 2fXf±, TfU=f> (Ar) tlf (N 2 

lt£ N 2 «i^0lA ? I^ *-9->y;H-l-l-6 «rf^JS L fc 0 ^^xoM 
Jt^«hM4>Ci3lt^N2<7>^DS^^M^{i^l 0 "Cifcofco £k M 

^t;iott<2>N2^»»fi, ESCA (XSbfc*^^ I X P S ) iZ£Y)&m 
2 flfz T a - 4 f tf - * ( fcf- * fifi I #t 2 8 . 2-37. 4eV) , O - 1 s 
fc?-? (k-^f :ft5 2 3 - 5 4 3 eV) S^N-ls^-^ (fcf-^&E 
:S3 9 0-4 1 0 eV) <V\£- 9 mft**tl?fr<0\£- (Sensitiv 
ity Factor) "C^IE (T a - 4 f : X 0 . 596, O - 1 s : X 2 . 994, N 
-lsIX4. 5 0 5) L, Z> z\ b\z £. V)i$.tbtzo 

[0 0 8 8] 
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Am Xifii 
(seem) 


M -4-T-7 ste-S. 

N 2 7J X/yiiS 
(seem) 


N 2 j^JPa (atm%) 




55 


0 


0 




50 


5 


3.3 




45 


10 


6.1 




40 


15 


8.4 




30 


25 


11.3 




20 


35 


12.1 



1-1-1-6 «JI4 0 5 nmW6 8 0 nm01/-ft:' 
-^ZmMLXmnm (n) St^B*^ (k) ^J^-f^ tKZ *K Ta 2 

o 5 m mvfWk^<v n 2 <7)^ip» t mmm ( n ) & ( k ) toii^i 

-<£o ( n ) t;o^TC0iiJ^O|S*^EI8 (k) i:o^TW 

[0 0 8 9] 

[118 H^i-J: -9 fc, Ta 2 05lllMt:N2^i1rat^i:, mffm (n) (i 
«4 0 5 nmOP-+P ^-A(C^L-C(iii5 < &o7^ 5 \ r^ft 6 8 0 nmOU- 

[0 0 9 0] 

ifc, EI 9 H^i-«t 9 Ta 2 0 5 ilMf:N2^ieiIt^i:, 0 
5 nm^l/-flf-AS^tft6 8 0 n m<D V-*Y \£- A^i:o^Tit# 
(k) (i^ipS^gK tz^tzo £ o %m&li> , Bl^^ft^ N 2 <Vffimm^ 

mfrh-rmwiztitzo #jc n 2^a^tL-rv^v>^ (-9->7^ 1 - 1 ) , 

r£JU 0 5 nm^U-if^-AlzW-f&ffimMk (k) ^ttm^^ t frb s 
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[0 0 9 1 ] 

^CU, ^r>-f)V\ - 1 (N 2 iiOi= 0 a t m%) Stft >7> 1 - 2 (N 2 
v^Pi=3. 3atm%) CitLttft^3 5 0 nm^«b 8 0 0 nmlt^S^ 

<7>v-*f\£-j**mML. (n) s^m^sc (k) zwm-r 

ZZbKXvX, tiLMtmtftm (n) a^^ft (k) fcOlBfttl^c je 
tif^ (n) i; o^TOilPJSe Ill 1 0K S (k) ICOV^TO?IIJ^(7) 

1 1 c^-to 

[0 0 9 2] 

H 1 0 itZTFirX n N 2 ^#P£ *iTv>& > -7°^ 1 - 1 <DT a 2 O 5 gg 

s#jgs-e(±, wi<^^:otiTM$ (n) tmT-rzmzML. 3. 3 

a t m%<DN 2 tS^P^^-CV^^ 1 - 2 COT a 2 O 5 St«#«iT?i±, r£ 

fWJS< %Z>l<Z^tixm$xm (n) ^±#L/: 0 IW:J:t), ®^ (n) W|t 
(i$t:ftrt ? #j4 7 0 nmi£atCi3V>T^$KL^ 4 7 0 n mJSTFOiEiftUiS 

^T(£, t>7';H-2©Ta20 5 M l^lO^^t > 1 - 1 COT a 2 O 
5 ®tm#:Mct •) fci^Mr^ (n) tmbtifzo 
[0 0 9 3] 

IH 1 1 KTjk'i'X •? N 2 ^V^P^tL-CV^^V^>-7°;H - 1 COT a 2 

0 5St*flcR-e(i, ifc£j&*$s< *4tconrm*«» (k) OTt^WC^L 

> 3. 3 a t m%^)N 2 Iitv^ f ^T 5 ^ 1 - 2 a 2 O 5 itM 

-eta, famzx&mmmk (k) nmtimz&bti-r. m^mm «s=3 5 

0 nm~~ 8 0 0 nm) co^^i^tc^ v>T-9- > 1 - 2 COT a 2 0 5 ffmfWfl<7> 

>7';n-ioTa 2 o 5 mnfom £<oi> i&^^mm^m. ( k ) a*f# <b 

o 

[0 0 9 4] 

wmitmitim. 2 ] 

#14Jrt^t^2 -C(i. Ti0 2 i:N 2 £&1--?> CI t K J: *^!RFttO|gfktC 
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[0 0 9 5] 

t~T\ J¥$ : 1. lmm. Eg! 1 2 0mmt|)^>f l J*-*'^-Fit^T 
i 0 2 htfffiz-btifzX/ty 9 'J >^f(:-ty h U 8 0 OW^W 

-tXA°7 * U d <h Ciot, )¥£ 3 0 nmOT i O 2MWfom%fit 

j&Ltzo mm~m^tz*^v *#*ti, *wiii^ib]#, r^=r> (Ar) <ha 
ft*** (n 2 ) <7)r££-#*T-&o. ^ojt^^&^j&flg^fH -ttao 

t, JjH^H£lt £N2<^v&»7^&&-tj->-7°;i/2 - 1 - 2 - 8 £fPJ&L£o 7f 
* OMUt^s t Ki3 It Z> N 2 <7)&i <^ ^m&ti^c 2 (C^i" t&iQ^fr 
ft, m4 3 ^^tt^N 2 ^v»i(i> ESCA (XlMf^tftiXPS 
) K«fc »mffi$*trt:T i -2 p fcf-? (kf-^&g : #5j 4 4 3 . 8 -4 7 3. 8 
e V) , O- 1 s (ti-^fcg :ft5 2 3-5 4 3 eV) St^N- 1 s tf 

(t:-^fig : £j3 9 0 - 4 1 0 e V) <D fcf - tmmZ^tti ITtHD fcf- 
Jtf&tfc (Sensitivity Factor) TfiuE (T i - 2 p : X 1 . 703, O - 1 s : 
X 2. 994, N-ls :X4. 505) U Jt$£-f & CI <h \<z£ y)7$.tbtz 0 
[0 0 9 6] 
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[&2] 





Ar**X3!E» 
(seem) 


(seem) 


N 2 ^ JfflM (atm%) 




55 


0 


0 


-*>:7;U2-2 


52 


3 


1.7 


•9->^;i/2-3 


50 


5 


2.9 


+f->3^U2-4 


47 


8 


3.1 




45 


10 


3.3 




40 


15 


3.9 




30 


25 


5.1 


V>7)V2-8 


20 


35 


5.7 ' 



#+)->-7°;P2 - 1 - 2 - 8 0 5 nmM6 8 0 nm<Dl/-flf 

-A^HSJtL-C/SW^ (n) SO^ltll (k) ^SIJ^-T^- fcCJ: *K TiO 
2ilM^N2©iiii:Si$ (n) (k) t ORI^fciS^ 

fco JB#r3S (n) Kov>T<aill5e<£>fS:fc£[Ill 2C, (k) t:ov>T(7) 

?llJ^OfSm?rl2l 1 3 K^rto 
[0 0 9 7] 

g|12(:^tJ:^:, T i 0 2 Ifm^JUKN 2 JBUr^ (n) fi 

r£ft4 0 5 nmWl/-f If— LTtiffi < &o£rt s \ 6 8 0 nmOl^- 

* n 2 <r> mm KTMt>h -rmm $ n £ 0 

[0 0 9 8] 

£ fc, EI 1 3 U^f i T i O 2 SI*#llK^*ON 2 d t iz 

X *K IS4 0 5 nmOl/-f - A & £>l£;ft 6 8 0 nm<?)l/-f tf-AOM^ 
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[0 0 9 9] 

^IC, +)->-7 0 ^2 - 1 (N2^ii=0 a tm%) I[) f 't>7 0 ^ 2 - 3 (N 2 
•^t)Pl=2. 9atm%) Lttf ^3 5 0 nm^f> 8 0 0 nmi"C*Ol« 
Ol/-«-A£B3J+U Igr^Sf$ (n) Sra^m (k) «]7e1- 

aaciot, (n) jkvmmm (k) 4:*>iw&*pKfco © 

tff^ (n) ICO i>t«0 Maoism* 111 1 4 fc, (k) Ho^TOrlJj^co 

1 5 tc^i"o 
[0 10 0] 

HI 1 4 U^i-«t n U> N 2^Sn$ttTv^v^>y;i/2 - ICTiO 2®^ 
feW? I*. $£SKJ:*JS3W (n) O^-fk^^-e^oTtOHitL, 2. 9 a t 
m%cDN 2 ^in^tLTv^+>->-7 0 ;lx 2 - 3 <DT i 0 2 Ifm^MTii, 
<^-SHo|itHff$ (n) <±#Lfc„ Z<7y£o%miffm (n) <7)±# 

[0101] 

ttz, m 1 5 H^i-«t n N 2 ^il)D $ tit ^ ^ v^t > 7°^ 2 - 1 ^) T i 0 
2ftMSO f 2. 9 a t m%C0N 2«in$tLTV^-^>-/^2 - 3<9T i 0 
2^t«#«lfc^ WKt^CoixtiM (k) ri t ig;*:-t*«|nJj&Ui.<b 
*l ^Ofigfp]{i, N 2 »0?^TV^^t>7'^ 2 - 1 COT i 0 2 IfSfr 

R^iS^T «fc •) WMX^h •) , SIJ^IEH = 350nm-800nm) O^rfl 

l*Hi3V»-C-9->7 p ^2 - 3 0T i 0 2iSffIWt>^2 - 1 COT i 0 2 
iim#«U 0 M£^f|» (k) jWbtifco 
[0 10 2] 

[ifmtk*m«3] 

[0 10 3] 
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[0 10 4] 

i-f\ Mm^SviCJ: *K /¥£ 1 . 1 mm, fiil 2 Omm^^ ^W^V 
)V-~7* 1 1 a > K 1 1 b (h7'y^t°-yf- r<7) t: 7 -f-) = 0 . 3 

2 ^ m) 7>*1M $ Jifc *° ii - - h ^ «b & & X 7 ^<7)^#^ 1 1 Zft 

[0 10 5] 

'XI:, -O^f^l 1 £x/W ? 'J yy^m^^y hU 1 aS 

V t 7>V\ 1 bT^TTM^nT^MBiJ^ffi^ig (Ag) , A°7y^A (Pd) R 
(C u) 0^#t!>^^ £J¥£ 1 0 0 nm(DKMWk2 K ZnShS i02« 
M^tJ (^Jt=8 0 12 0) frhtt&W-Z 2 7 nm<7)^4|fm#M2 2. $P0 ( 
Cu) £±J&53-<h L-*UCT;l^ --7 A (Al) ^2 3a tm%iJD$tL, t ( 
A u) 7) ? 1 3 a t m%i»£*l£J¥£ 5 nmOM| SIdHI 5 1, v rr > (Si 
) frh^hW-^ 5 nmO«Rrt>Ii5 2, ZnStS i02 ©l^f (^Jt = 
80 12 0) 7>£>&&I?£ 2 5 nm<7)^3|fm#B12 4 ^IHI^X/^y *v£H «fc 0 
ffM L fc 0 J^-t ^ <t <9 > L0120 &5tf& L /: 0 
[0 10 6] 

•^tc, L 012 0 7^1fM£;fx£^Ml 1 ^Xh°>n- j^g^ U 
0is£-£&7^ L OH 2 0±tCT7 ^ItWMtttii^iTL, 
X k: > rr - b Ltzo X tf > 3 - h £ ti/cfli^ili: ^^-71^7 

^-712aM7>K12b (F^yn'^f — tf y ^) =0. 3 

2 M m) z^fir&mz 2 o ^ mcomm^mm 1 2^^l^ 0 

[0 10 7] 

l 012 0 Rz/mm^mm 1 2 ^M^^jt^M 1 1 * 

yrmm^-ky h U -e^^BtcZ nSfcS i O 2 ^M&W (^Ht= 8 0:2 
0) 7^&&J?:£ 1 3 nm<7)||2Mm#Bi3 1 , m (C u) £±J&53^ L-tUC 
7^K-7A (A 1 ) t) ? 2 3 a t m%ffi1)UZtt^ # (A u) ri ? 1 3 a t m%v^^P 
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ZtifcmZ 5 nm<7>ftM&£ESJ8&5 K (S i ) frbte&m* 5 nmOi 

1M5 2, Ti0 2 £±J&^<b LdtLlZN2* s a§tP$^ffS 2 7 nmOfjl 
lifM3 3 tv *)Ml&Lt2 0 &±lZ£t), Ll|30^ 

[0 10 8] 

fit, si mmwm 3 3 ± , r ^ ^ ^^«H8Mttt»fli * * tr > =r - h 

[0 10 9] 
[0 110] 

$13MK#Ht3 Lt, ZnStS i0 2 ^i (^;Wt = 

8 0 12 0) £ffit/\ -?-<7)J¥££3 1 nmtU S 5> K # 2 SHEffclt 3 1 Wig 
^ 1 6 nmH Ttffefi , HM^O K «£ £ ftfefiJiti^ > <h ffitfcK L TJtWJ 1 

[0 111] 

£2&tt#ll3 1 <7)*mt LT, Ti0 2 ^±^i:L;m:N2^ 

[0112] 

^t:> ^ll§m#li3 3 Lt, ZnSfcSi0 2 «tl (^Wfc = 

8 0:2 0) -€-WJ?$* 3 1 nmU, $fjCi2il#l3 1 <DWM 

[0 113] 
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[0 114] 

[■*t>-f)V(nmm i ] 

t-r\ ^mzmmw^yy'^^ftrj *?mmmw. : ddu i o o o 

, ^^fy^lil) M, 5. 3m/s e c«St[l]6;$^4^^ 

, P^Pm^O. 8 5t-^^)Wf l/>X^^LTlfi^4 0 5 nm-e^^^-f't:' 
-A£L 1BBI1M3 2HBS#J-U ft* <7>fS$l/W - P w £ffi^T 2 Tiji-<ff 

£ffiv\ ^r^ r 7-Pm$.D f ^&/W-P b ftiftil. 5mWS 

tfO. 1 mWt:@^L/:o 
[0 115] 

H 1 6 tC^1" 0 

[0 116] 

mi 6(:^tJ:^:, mm<nitmmM^yy°^^&^xmi>m^c/wi\: 

[0 117] 

> -7°)V(DW-m 2 ] 

[0 118] 

v y 9 t (i ? n <y ^ v y 9 £Jg U ^^fA Y >^-^>7t7^f >) S^felH 

-S§-<7) ^^1' U) J <x/Tw (Tw ! 7 O 7 7 O 1 ii) ta^ttl 

^mm^m3 Hyp-to 

[0 1 19] 
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[H3j 



\ 










(mW) 


(%) 


(%) 





6.4 


6.2 


51.8 




5.8 


8.0 


42.3 




8.6 


7.1 


44.4 




7.0 


6.8 


47.6 



v -j (6. 2%) o ttz, mmwrnmrn^y '^k^xm 

i> i&^i? v 9 hiitzUm^ 7-Pwli6. 4 mWt* , IfiliJgJt & T* 

(±51. 8 . &muWk\**r y -f^m. i> m^^mmtm h titz 0 

[0 12 0] 

«i c x\ itmm i (Dmzmmwv- > ~?)\< i^v^ft v y 9 m% hti/zm 
fztK m & i&^zs v 9 (± 8 . o %xh *) , &Jtmm%wv- > 

>y^*fltMg:< (4 2. 3%) , ^2SI«#:M3 l^^liiftl3 

3 <7)B^^Z n S t S i 0 2 <^\^^i (^Ht= 8 0:2 0) ^fb^^/c^, $C 

[0121] 

t tz. itmm2<Dimmm^>'^^\z^xMi>^vy ?m§htitz%m 

' f 9 - P w (i 8 . 6 mWT^ , &7£f Sil®^ > yOU fit & %~i$mMm&fr o 

-*u±, jrt^ij2 o^fsii^-9->T°^-r(±^2ifm#M3 iwsititm 
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[0 12 2] 

11/ W - P w (± 7 . 0 mW, % h fltz V y 9it6. 8 % Xh 0 , Jt^ClftMF&ifS 

\z\*mzt£fr<2tzo d*iw\ }tmi\3<Ditmmmfo^>7°frvtt. tiffin 
amizitLwr&m 1 mnwmz 3 &z n s t s i 0 2 (^e;wt= 8 0 : 

2 0) frb*Z>tz*b, mmSttf 47. 6 % ^ ^ j& < , ^M^Jc07fefE»fW > 
[0 12 3] 

fc-fh fcttrntm mm <d wkmntis k » < lass s *i * £ *> 

tifztmzm^K mfomtzfowi-zm'mfcmmmt Lx±tmw£ *> i>mmm 
mH&^m *m^x\<*z>z\tfrh, mmm zn&^t ^mt t%& 0 

[0 12 4] 

±iae^t^t LTT a 2 O5MT i O2W < <b<>-^r^fflv^n(i' 
, Wfe?£JBU£ (A = 3 8 0 nm~ 4 5 0 nm) CO T tf- A L tciti"* jt^fe 

#1$ {mm (n) Rtfm*«» (k) ) ^^itc^i-^^^^nrtg^^^o 

[HI] 

( a ) n*%w<ofti L^nMi&mzfrfr&mmmtt- 1 0 ^m^^-tm *> 

X (b) Ji (a) lZ7f;-rA^ZW:±LtzUfrMmmx$>2>o 
[EI 2] 

L 0f£itJH2 3ML HE#iM3 2 LT^tg|5#»r®III'C* *) > (a) 

ti*8B»*K]BL (b) (iI£il-7-^M^ffM^tL7t^S^^LTv^ 0 
[113] 

mmmiti oo^itxfi<o-^ 1 ^^-rmx^^o 
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[04] 

m^BMfai o (Dmmnm^—u (loh2 o«) *^-tmxhz> 0 

[IH5] 

TfefEii^ i o cD$^iifi<D-2B £7Fi-0-e&£ o 

[136] 

mmmfo 1 o os^ifi^-gis (Lii3o« £^i-m-c&£ 0 

[i7] 

9- ><d— m*7F-tmx*$> o , (a) (i2 Tm^-ir^-r^m^^^^^u^ 

->£tfU (b) (i3 Tff-^^^^c-r^^^<7)^°^X?iJ/^->^^L, (c 
) l±4 Tm^*Mf&1r&m^<7)^)l'7.5P*? ->*7FL, (d) li5Tflf~-8 
T If £ Mo 1" & *§ £ / v 7, 3\ > *9 - > £ 7fi L X v 0 
[08] 

T a 2 O 5 Ifmf«Cv^nL^N 2^»^/Stif^ (n) £ (Dm^*^ 7v V 

TTdb & o 

[09] 

Ta 2 0 5 if«#:^^»L7t:N2^»^M^« (k) ^<7)BB#£^1-^ 

[0 i o] 

T a 2 O smm^m^^^X^Mtmiffm (n) i:c7)M^^^-t-^7-7-e* 

o 

[Hll] 

T a 2 O 5§fm#:M^ov^TCOM^M^i5: (k) t <?)P*9#£^1-^ 7f 

& -5> o 

[01 2] 

t i o 2 mmfam^mu l £ n 2 ^» ^ /s#r^ ( n ) ^ oia# ^* 9 1 x 

[013] 
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[@14] 

t i o 2i£M fornix ^rwk-Bkt mnm u) toM#*^t^7 7t*^ 

o 

im 1 5] 

T i O 2 i§Bf«^o^T<7)^R<hm^m (k) t^m^TT^V^y^h 

o 

[@16] 
[EI 1 7] 

1 0 7tteii^# 
1 1 

11a, 12a 7)\s-y 
lib, 12b 7 > K 

1 2 ^4^/1 

1 3 itmm 
1 3 a it\%m 

2 0 L01 

2 1 mm 

2 2 & 4 

23 l 0 mm 

2 4 ^3|f«#:M 

3 0 Lli 

31 m2mntem 

32 l 1 mm 

33 m 1 

51,52 mmfcfcm 
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ft®^)! 1 3 




(a) 



1 3 
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mm 

mm] mmztitzmm^mmmmzm^&mmmtevmm&Rv 1 ^ 

m&^m %nmsL \\t. itmm i3t, ytmmm 1 3 1 1 1 
iioKic^tfbtL^L 0 fen® 2 owl imm3 0 t^ti, l 1*3 o*± 
, mm<Dmm%.fcm 51, 52 ^ ^teiim 32^ fa&it 3 2 &h&xit\ 

MM 13a 1PJJ tcf^^t ft^fil 1 33t, fSilM 32^ h frX%W£M 1 

l1iJKt£tt^£fM!§m#§l3 1 t^Ltv^„ ^HfS#:M3 3 t±BHfc^ 

t3N2* , ^S0$nr^**j-fl-«r^-C*5 0, * 2 OlUm-ffcil 3 HiZnSMS 
i02^tv^„ ZtHZX*), L 1*3 0Ojfcf£#te£Si#oo, b»tM<7>?& 

g^&Kjs^-CES^JStJrgs (n) £:fg:W««fc (k) SrH^-f^ct^pr^i: 
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